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STONEVILLE, MISS., WEATHER NORMALS, 1960-79 


By Dennis D. Hul1,1 M. A. Brown, 2 Gene Rench, | John Ss. Hursh, lL 
and C. D. Ranney3 


ABSTRACT 


Data from 20 years of weather observations from Stoneville, Miss., are 
summarized for each day of the year to provide a data base useful in 
agricultural systems modeling, research planning, and agricultural production. 
Product-moment correlations among climatic variables are estimated for each 
month and pooled across months, Index terms: air temperature; climate; 
evaporation; Mississippi Delta; precipitation; soil temperature; solar 
radiation; Stoneville, Miss.; weather; wind. 


INTRODUCTION 


Increasingly, research has concentrated on using knowledge of 
interrelationships among different variables to predict response of a system 
rather than response of individual facets of that system. This approach 
requires knowledge of the different factors affecting a system. One of the 
most important factors affecting the agricultural system is the weather. 
Ambient temperatures, soil temperatures, precipitation, evaporation, wind 
movement, and solar radiation affect responses of plants, animals, soil, and 
insects, The objective of this study was to estimate means and standard 
deviations of different weather variables for each day of the year that might 
be useful in agricultural systems modeling, research planning, or production in 
the mid-Delta area of Mississippi. 


1 serioultural meteorologist, Environmental Studies Service Center, 
National Weather Service, National Oceanic and Atmospheric Administration, U.S. 
Department of Commerce, Stoneville, Miss. 38776. 
Statistician, Delta States Research Center, Agricultural Research Service, 
U.S, Department of Agriculture, Stoneville, Miss. 38776. 
3 plant pathologist, Delta States Research Center. 


PROCEDURES 
Data 


Data used in this study were 20 years of weather observations (tables 1-12) 
taken from 1960 to 1979 at Stoneville, Miss., and compiled by the National 
Weather Service (NWS), the Delta Branch Experiment Station (DBES), and the U.S. 
Agricultural Research Service (ARS). Individual variables measured are 
detailed below. 


Observation Site 


From June 25, 1976, through 1979 the observation site was located south of 
the slotted-floor feedlot and barn along Deer Creek and just north of Field 1 
(lat. 33°26' N., long. 90°55' W.). From May 28, 1963, to June 24, 1976, 
observations were taken on the DBES campus about 350 ft east of Building 101 
(lat. 33°25' N., long. 90°55' W.). Before that, the weather site was located 
just west of Building 101 where a cluster of greenhouses now stands. 
Essentially, no changes to long-term norms resulted from these moves. 
Observations were taken at 8 a.m. local time. 


Air Temperatures 


Maximum and minimum air-temperature measurements were taken at a height of 5 
ft above a sod surface with thermometers conforming to NWS specifications. The 
mercury-filled maximum thermometer had an instrument error of +0.3° F at 
temperatures more than 0° F and +1° F at temperatures less than 0° F. The 
minimum bulb was filled with amber spirits (alcohol) and had an instrument 
error of +0.4° F at temperatures more than 0° F and +1° F at temperatures 
between 0° and -50° F, From the period April 1971 to May 1976, weekend 
measurements were recorded on a Belfort hygrothermograph. All readings were 
taken to the nearest whole degree. Since only one observation was taken each 
day, there were a few instances where the reset temperature from the previous 
morning was taken to be the minimum temperature for the current day. This 
occurred most frequently during warming trends in the fall, winter, and spring. 


Soil Temperatures 


Maximum and minimum soil temperatures were taken beneath a level, bare-soil 
plot (15 ft by 15 ft) at a 2-inch depth. Palmer soil thermometers conforming 
to NWS specifications were used. Instrument error was +1° F between 0° and 100° 
F and +2° F at extremes, From April 1971 to May 1976, measurements were 
recorded on a thermograph with an instrument error of +1° F. Data from the 
thermograph were checked with readings from the Palmer soil thermometers, and 
corrections were applied where needed. The soil at the last site was Bosket 
sandy loam; at the two previous sites, the soil was Dundee silt loam. As with 
air temperatures, there were a few instances where the reset temperature from 
the previous morning was taken to be the minimum temperature for the current 
day. All readings were taken to the nearest whole degree. 


Precipitation 


Rainfall measurements were made to the nearest 0.01 inch with a standard 
rain gage conforming to NWS specifications, Any observation of less than 0.005 
inch was recorded as a trace, Water equivalent of frozen or freezing 
precipitation falling into the 8-inch gage, with funnel removed, was recorded 
in the rainfall column to the nearest 0.01 inch. 


Evaporation and Wind 


Evaporation was measured with a standard monel pan built to specifications 
of the World Meteorological Organization. The cylindrical pan measured 10 
inches deep and 47.5 inches inside diameter and was located on a ventilated 
wooden platform. Daily readings from a hook gage determined the level of 
water. This was subtracted from the previous day's reading to determine the 
amount of evaporation in hundredths of an inch, There are 20 years of records 
for the months April through October. Data for November through March were 
recorded beginning in 1975. But several observations are missing due to 
freezing temperatures, From April 1971 to May 1976, weekend evaporation was 
estimated from maximum temperature and wind. 

A 3-cup anemometer for measuring wind movement over the evaporation pan was 
mounted on the wooden pan support. The anemometer had a starting speed of 2.5 
mi/h, Total daily movement was measured in miles past a point 22 inches above 
ground and 7 inches above the rim of the evaporation pan, Missing observations 
were estimated from an anemometer on top of Building 101 and a recorder in the 
weather office. 


Solar Radiation 


Measurements of solar radiation began in 1964 and were done with a 
bimetallic pyrheliograph to measure sun and sky radiation. The dome of this 
instrument was Pyrex glass with a transmission coefficient of 90% for 
wavelengths from 360 to 2,000 nn. 

Beginning in 1974, an Eppley black-and-white pyranometer (model 8-48) was 
used atop DBES Building 101. This instrument conformed to NWS specifications 
for measuring global, sun, and sky radiation. Its dome was transparent to 
wavelengths between 280 and 2,800 nm. Radiation collected by the pyranometer 
was also charted graphically. 

Data extraction through the use of a planimeter and equal-area estimation 
proved to be time consuming and subject to error. In April 1976, this method 
of manual integration was replaced by an integrator that automatically 
converted voltage to frequency. The bimetallic pyrheliograph served as a 
backup in case of breakdown in this system. The measurements were in langleys 
(cal/om2) per day. 

There were a few times when calibration was thrown off by condensation in 
the measuring device, but this occurred rarely. Frost, ice buildup, or snow 
occasionally caused minor errors in the wintertime radiation readings. 


Statistical Analyses 


Means and standard deviations were estimated for individual days of the year 
averaged across years. Years were considered random, and the estimates of 
standard deviations are the square root of estimates of the sums of variance 
components for year, year by day of year, and sampling. Standard errors for 
the means can be estimated by dividing the estimate of the standard deviation 
by the square root of the number of observations in the mean. 

Air temperatures, soil temperatures, and precipitation means are based on 20 
years for most dates except 7/21, 12/2, 12/3, 12/5, 12/6, 12/13, 12/14, and 
12/17, where 19 years of data were available. Soil-temperature means for 5/27 
to 6/18 are based on 19 years of data. 

Evaporation and wind were normally measured from 4/1 to 10/30 during the 
years these data were compiled, and evaporation means are based on 20 years! 
data between these dates. Exceptions for evaporation occurred on 4/1, 4/11, 
4/23, 5/7, 6/1, 7/21, 9/1, 9/20, and 10/30, where means were based on 19 years 
of data. An exception for wind occurred on 7/21, where there were 19 years of 
data, Means for evaporation and wind for dates other than these were generally 
based on 5 years of data or less and are therefore less reliable, although 
unbiased. 

Solar radiation means were based on 16 years of data (1964-79) with some 
exceptions, Solar radiation means for 1/23 to 1/26, 1/28, 1/29, 3/13 to 3/19, 
3/29 to 3/31, 77215 11718s.-11719... 1272, 12735 1275,:1e/05, 12/12, 20nle ule 
12/17, 12/22, and 12/24 to 12/27 were based on 15 years rather than 16 years. 
The solar radiation mean for 1/27 was based on 14 years, 

Monthly averages are estimated at the bottom of the table for each month. 
Estimates of monthly means are unweighted averages of means for days within a 
month and are unbiased by unequal numbers of years in the daily estimates. 
Estimates of monthly standard deviations are pooled across days within a month. 

Residual correlations among climatic variables were estimated for each month 
(tables 13-24), after removing day effects, and pooled across months (table 25) 
based on the largest number of paired observations available. They are 
residual correlations because they are calculated from the residual 
variance-covariance matrix after fitting day effects. These correlations 
should be useful if linear relationships among variables are needed in modeling 
efforts, 


Table 1.--Stoneville weather normals for January, 1960-79 
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Table 2.--Stoneville weather normals for February, 1960-79 
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Table 3.--Stoneville weather normals for March, 1960-79 
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Table 4.--Stoneville weather normals for April, 1960-79 
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Table 5.--Stoneville weather normals for May, 1960-79 
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Table 6.--Stoneville weather normals for June, 1960-79 
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Table 7.--Stoneville weather normals for July, 1960-79 
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Table 8.--Stoneville weather normals for August, 
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Table 9.--Stoneville weather normals for September, 1960-79 
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Table 10.--Stoneville weather normals for October, 1960-79 
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Table 11.--Stoneville weather normals for November, 1960-79 
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